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WPI Acc No: 1993-406825/199351 

Related WPI Acc No: 1989-229495; 1994-084890 

XRAM Acc No: C93-180814 

XRPX Acc No: N93-314863 

Use of gas or liquid filled microcapsules - as ultrasound 

contrast agent in colour Ooppler sonography 
Patent Assignee: SCHERING BERLIN & BERGKAMEN AG (SCHD ); SOBERING AG (SCHD 

) 

Inventor: FRITZSCH T; HELDMANN D; REINHARDT M; SIEGERT J 
Number of Countries: 021 Number of Patents: 009 
Patent Family: 
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Priority Applications (No Type Date): DE 4219724 A 19920613; DE 3803972 A 
19880205 

Cited Patents: 3.Jnl.Ref; DE 3803972; EP 327490; EP 484181; WO 9115999 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
DE 4219724 Al 10 A61K-049/00 
WO 9325241 Al G 27 A61K-049/00 

Designated States (National) : CA JP NO 

Designated States (Regional): AT BE CH DE DK ES FR GB GR IE IT LU MC NL 
PT SE 

EP 644776 Al G A61K-049/00 Based on patent WO 9325241 

Designated States (Regional): AT BE CH DE DK ES FR GB GR IE IT LI LU MC 
NL PT SE 

US 5425366 A 14 A61B-008/00 CIP of application US 89305820 

CIP of application US 90536377 
JP 7507778 W 9 A61K-049/00 Based on patent WO 9325241 
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EP 644776 Bl G A61K-049/00 Based on patent WO 9325241 

Designated States (Regional): AT BE CH DE DK ES FR GB GR IE IT LI LU MC 
NL PT SE 

DE 59309189 G A61K-049/00 Based on patent EP 644776 

Based on patent WO 9325241 
ES 2127277 T3 A61K-049/00 Based on patent EP 644776 

NO 9404806 A A61K-049/00 
Abstract (Basic) : DE 4219724 A 

Gas- or liq-filled microcapsules are used as ultrasound contrast 
agents in colour Doppler sonography investigations carried out on 
regions of the body in which no movement of the microcapsules takes 
place . 

Pref. Gas- and liq. -filled microcapsules are made from a 
polycyanoacrylate or a synthetic biodegradable hydroxycarboxylic acid 
polyester or aldehyde polymer. The aldehyde polymer may contain 
copolymerisation additives, cross-linkers, surfactants and coupling 
agents, which, in turn, may be linked to biomolecules or 
macromolecules; or gas-filled microcapsules are made from gelatine or a 
partially denatured protein, esp. albumin or human serum albumin. 

USE/ADVANTAGE - The method is used to investigate the liver, 
spleen, lymph system, myocardium and gastrointestinal tract (claimed) 
and gives better contrasting in these tissues than known microcapsules 
described in DE3803972 , EP441468, EP224934 and US4276885. Admin, is 
in amts. to provide 10 power7-10 powerlO microcapsules per g tissue 
under investigation. 
Dwg. 0/4 

Abstract (Equivalent) : US 5425366 A 

Method of obtaining an ultrasonic image of a patient comprises 
administering microparticles having a cavity contg. a gas or volatile 
fluid and imaging the patient with an ultrasonic colour Doppler 
sonography modality in a region where the microparticles are 
motionless. The particles produce a Doppler signal when motionless in 
the patient. Pref., the method comprises administering microparticles 
comprising a polymeic material contg. entrapped gases and/or fluids 
having a b.pt. below 60 deg.C in free or bonded form and/or 
microbubbles comprising a gelatin or albumin microcapsule contg. 
entrapped gas or volatile fluid. The region where the microparticles 
are motionless is in the reticuloendothelial system, myocardium, 
gastrointestinal tract, lymphatic system, liver or spleen. The gas is 
e.g. N2, 02 or C02 . 

ADVANTAGE - Good images and contrast are obtd. 

Dwg. 0/8 

Title Terms: GAS; LIQUID; FILLED; MICROCAPSULE; ULTRASONIC; CONTRAST; AGENT 

; COLOUR; DOPPLER 
Derwent Class: A23; A96; B04; B07; P31; S03 

International Patent Class (Main): A61E-008/00; A61K-049/00 
International Patent Class (Additional): A61B-008/08; A61K-009/50; 

A61K-047/30; GOlS-015/89 
File Segment: CPI; EPI; EngPI 

Manual Codes (CPI/A-N) : A12-V03C2; A12-W05; B04-B04A6; B04-B04D2; B04-C03; 

B12-K04C; B12-M11E 
Manual Codes (EPI/S-X) : S03-E08 

Plasdoc Codes (KS) : 0004 0005 0013 0035 0037 0231 1279 1288 1490 1491 1496 
1588 1590 1594 1604 1608 1838 1986 1990 1999 2002 2014 2017 2020 2272 
2276 2277 2285 2300 2307 2382 2386 2504 2606 2646 2649 2651 2654 2837 
2847 3288 
Polymer Fragment Codes (PF) : 

*001* 017 038 04- 075 143 195 231 256 397 402 405 408 409 436 541 544 57& 

575 581 592 593 596 62& 645 
*002* 017 028 034 035 038 147 198 200 231 239 240 27& 31- 311 318 324 325 
336 688 720 

*003* 017 034 038 04- 080 231 303 318 324 335 341 354 402 405 408 409 473 
48- 52- 541 544 57& 575 581 592 593 596 645 681 688 720 
Chemical Fragment Codes (Ml): 
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*01* H7 H714 H721 JO JOll J2 J271 KO LI L145 M210 M214 Iyi231 M232 M233 
M272 M281 M312 M321 M331 M340 M342 M382 M391 M423 M430 M510 M520 
M530 M540 M782 M903 M904 P831 R033 V743 9351-03301-M 9351-03301-Q 

*03* F012 F013 F014 F113 H4 H403 H483 H5 H522 H589 H8 JO JOll J2 J271 KO 
L8 L814 L821 L833 M225 M231 M262 M281 M312 M323 M332 M342 M343 M373 
M383 M391 M393 M423 M430 M510 M521 M530 M540 M782 M903 M904 M910 
P831 R033 VO V743 R01869-M 
Chemical Fragment Codes (M2) : 

*02* H4 H405 H484 H8 KO L8 L816 L821 L833 M280 M315 M321 M332 M344 M383 
M391 M416 M430 M620 M782 M903 M904 M910 P831 R033 R07423-M 
Polymer Indexing (PS) : 

<01> 

*001* G0420 G0339 G0260 G0022 DOl D12 DIO D51 D53 D58 D63 F12 F41 Dll D88 

; S9999 S1423 S1401; S9999 S1025 S1014 
*002* G2108-R DOl D60 F35; P0839-R F41; S9999 S1423 S1401; HOOOO; HOOll-R 

; S9999 S1025 S1014 
*003* R24033 G3714 P0599 DOl F70; S9999 S1423 S1401; S9999 S1025 S1014 
*004* G3714-R P0599 DOl F70; S9999 S1423 S1401; S9999 S1025 S1014; M9999 

M2391 

*005* NDOl; B9999 B4842 B4831 B4740; B9999 B5209 B5185 B4740; Q9999 Q7998 
Q7987/ N9999 N6882 N6655/ N9999 N6780-R N6655; K9938; B9999 B5243-R 
B4740; N9999 N7170 N7023; B9999 B3021 B3010; Q9999 Q7523 

<02> 

*001* R00351 G1558 DOl D23 D22 D31 D42 D50 D82 F47; HOOOO; P0055; P0975 
P0964 F34; M9999 M2153-R; M9999 M2200; A999 A635 A624 A566; A999 
A782; M9999 M2186 

*002* R00351 G1558 DOl D23 D22 D31 D42 D50 D82 F47; R00370 G1558 DOl Dll 
DIO D23 D22 D31 D42 D50 D83 F47; H0022 HOOll; H0044-R HOOll; P0055; 
P0975 P0964 F34; A999 A635 A624 A566; A999 A782 

<03> 

*001* G1503-R DOl F22; HOOOO; HOOll-R; P0226-R; M9999 M2073 
*002* NDOl; B9999 B4842 B4831 B4740; B9999 B5209 B5185 B4740; Q9999 Q7998 
Q7987; N9999 N6882 N6655; N9999 N6780-R N6655; K9938; B9999 B5243-R 
B4740; N9999 N7170 N7023; B9999 B3021 B3010; Q9999 Q7523 
*003* A999 A157-R; A999 A033 

*004* Dll DIO D19 D18 D31 D50 D93 F31 F30 DOl; A999 A635 A624 A566 
Derwent Registry Numbers: 0290-U; 1869-U 
Specific Compound Numbers: R01869-M; R07423-M 
Generic Compound Numbers: 9351-03301-M; 9351-03301-Q 
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Prflfungsantreg gem. 1 44 PatQ ist gestalh 
® Ultreschellkonueetmittel 

Dfe Erfindung betrlfft UltruchtltkontrBStmlttel. bevte- 
h^nd .euii MHcropsrllkel einer bloabbsubaron polymtran 
HOMaubstani. und erflndungsgamllt bMteht die HOItsub- 
atant aubsynthatlacham palymaran Matsrial. 
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Bcfchretbung 

Pie Erfladaog botrifft Mikropartikef 
bcgiiff des PateaUnspnicbB 1 und Verfafareo zu deren 
HersteUung. 

, i« >ckannt da3 duith peripbere iBjelctton vfei 
UsuDgea die feme Gaabksen enthalcdi, cvdiale Echi^ 
koatraste em'elt werden kflnnen (Rodoodt L Ultn- 
sound Med Bib! 8 ; 471 -49% 1992). Didte GubUsen 
lyerdea in ph^iblogfseh vertriglicbeD Lditm^ x B. 
durcb Scbattdo. andere A^atioo oder durch Zusatc 
von Kohleadioxid eriialteh: Sie sind fedodi hfhskiitlicb 

. Anzahl imd GrOBe nicht siandardinert und kfinnea nur 
ubzul&nglicb reprodimert werden. Aucb smd ria in dar 
,9egel nicht stafaOisiert so dafi ihre Lebensdkuer gering 
ist Ihre mittleren Ourebreesser b'egeb meist aber Ery- 
throcytengrOOe; so daB keine LungenkapiDarpauage 
inft nachfolg^der Kcintrastierung von OrgaAen wia lio- 
kps Heix Leber. Niere Oder MHz fodgUcb tsL Daraber- ruj^^unos 

. hipauj etgDeii sie sich hicht far Quatitifiziehx^gen, da jo Polyacctal 



Copolymere aos Potymilchsfture uad Pblyglykolsaurv 
Oder 

, Poly E-caprolacton 
Poiyhydroxybuttcrsaure 
9 Pplybydroxyvaleriansaure 
Copolymere au9 Potyhydroxybutter* und -valerlaasftore 
PoIyf-aininoUuren) wic z. a PolygftutaminsAm oder 
Polytysm 

Polyalkylcyanoacrylate 
to Polydittcanon 

Polyamid wiez. B. aus L-^ysIn oder Polypeptiden und 
Terephthaliiur«» Phthalcftore oder SefaacybSure 
Polyecrylatrah 
Polyacrybtlrke 
Polyacrybaccbarid 
Pofyaarytimid 
Polyurethan 
Foiyetter 
Po]y(ortho)ester 



15 



sieh das von ikhenlerzeugte UTbus^ailecbb aus melu'e- 
ren. nicht vbbeinander zu trannioindeo Prbzenep wk 
BlasenentsteboDft Koateszehz und AuROsuag zusazh- 
mentetzL So in as z. B. nicbt xn6gUch. mit Hilfe di«er 
UltraschaJl-kojitraitinittel aber die Mesnihg dec iCon- 
trastyerteuft im Myokanl Amagen Ober die 7>abii(zei* 
ten zu gewinnea Hierzucind Koatrafitmhtei notwendig, 
deren StreukOrper keiner eigenen Kibetik uhterliegen. 

In der £P A2 01 31 540 in die StabOisienrng dar Gas- 
blasesi durch Zudctf btMcbnebenl 
Repraduzierbarkett und HonoigeniUc des Kontraitef* 
: fektes yarbersert, eine Luhgenpasaage dbenteben diese 
Blasenjedbch niche 

In den EP Aa 01 22 624 und 01 23 235 wird beschrie- 
ben. daB der gasbluennabllisierende Effekt von Zuk* 
kern, ZuckeraUeohoien iind Salzeci dtirch Zissatz v6n 
. Tensidan yerbestch wird. Cine LiingenkapOlargangig^ 
keit uiid die Mfiglichkeit zur DeniteUung dea aneriellen. 
GerftBschenkels ubd verschledraer Orgaoe wic Leber iBopencan 
Oder MHz l« bei diescn Ultrucballkontrastniittefas ge* 40 Olethylethcr 
gebeh. Dtr Kontroteffekt t»t luerbei jedbdi auf dai 33 Dunethyl 1 fiutin 
CefaBIumen bcschrlnkC da die Bllschen nicbt von deh - - * 

Gewebezellenaufgenbmmch warden. 
_ Ketne? der bisher bekannten UhraschaU-Kontt'ast* 
mittcl verbleibt Itfngcre Zeii unverHndert im Kflrper. 
Erne Orgudarvtellung mh ausrefchMder Signal 
lie durch seiektive Anretcbcruhg nach t. v. Oabe oder 
Quahtinzienmgcn nnd dahcr z. Z. nicht mOgiicfa. 
. Eine Verkapselung von Gasea, wie baicpielsweise 
tuft dls Ultwchail-Kontrastmittel wird in .der EPA2 
. 02 24 934 iieichrieben. Oias hierbei verwendete Wand- 
material bestehc aus Protein, inxbesondieze measchlicli^ 
.Senimalbumin Rdi de^ bekannteh allergenen Elgen^ 
schaften. zu denen durch eina Deoaturienmg cytotoxi* 
sche Elfekte hinzukbmmen kflnnen. 

per ErflndungGegt die AulgabezugruhdWM^ 
tike] zu scbafTen, die neben bevtiroio* und raprodnzier- 
barch VoJumioa ehie crhebtich lAngare Labensdauer als 
bisher bekannt. aufwaisen uad intraziBlluIIr in R&S und 
djmit aucb in dcr Leber oder Milz angereicbert werden ^ 
Konaen. 

ErfindungsyanftB wird diesa Aufgabe durch Mikro- : 
partike^ die erne HQUsubnanz eua bioabbaubarem syn* 
thetiscbam Material auf weisen. gelAs t 

DM;synthet«<Ae poiyinere Material wird aus der as 
oachfolgeaden Gnippe ausgewthit: 
Polymilcbsiure 
Poly E-«aprolacton 



PoIyanunotriazoL 

Mit Vprtcil enthalten die Mikropartikel Gase und/ 
Oder nassigkeitaa mit eoiem Siedepunkt unter 60* C in 
treief oder gebundoier Form. 

^A tsGagq werden bevorxugt Luft, Stlcksioff, Edelgase. 
wasserstoFf, Kohlendioxid, Ammoniak oder Sauerstoff 
verwendeL 

^^.^""^^JeBbare FUJisigkciten werden bevorzugt 
FlOssigkcitai aus folgendar Gruppe ausgewahlt: 
1.1 Dichlorethylen 
2Methyl2Buten 
Isopropylcblorid 
2 Methyl 1 J Butadien 
2 Butttt 

2Metby|] Buten 
Oibramidfluorraetbyo 
F^ran 

3Metbyi1 Buten 
Isopentaa 
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Oimetbytanunoaceton 
Propylanoxrd 
N-Ethylmelbylainin 
Brommethan 
N-Ethytdimethylainin 
Methylenchlorid 
Paatan 
Cydopentan 
50 23>Pentadien 
Cydopentcn. 

, besondenr vorteilhahea Verfahren znr Hamel- 
long der erfittdungsgensAden Uhmchallkontrastmittel 
, besteht darin, daB eih Polymer oder ein Copolymer in 
5$ eihem oder Riahreren mit Wasser nicht misdibarea, or- 
^ gaoischen LOsungnnittein gelOit und anschlieBend ggf. 
nach Zusatz eiries weiteren LOningsmitteb in Wasser 
emulgiert werdan und die erhalteode Emulsion anschlie- 
Bend atriaa ggf. getrocknet winL 
. Bin alternatives Verfahren besteht darin, daO ein 
Pol>^er Oder ein Copolymer in einem oder mehreren 
Qasblasen entfaaltenilen l^suiigsmitteln geldst und an- 
schbeBend ggf. nach Zusa(/ cinwi weiteren LOsuogsmit- 
teTs Oder einea wetterep Poly mcrcn ausfailt oder In Waa- 
ler emuljgien werden lind die crhalccnde Suspension 
odtf Emursion aiuchlieBchU filirieri. ggf. getrocknet 

Mil Vortcil kOnnen die erhalicudcn Produkte fein ge- 
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mahlen Warden, 
B« diescn Verfsbren wird al» LOsungsmtttel Furan, 
M ^ Dio^ Bihylicetat. p-XyCol. Methyleh< 

otiiond. cyclohexaD oder n-Hexan odcr ein daraus be* 
atehcndca Lttiungsml ttelgcraiiich verwcnde t Der Emul- a 
mn wvd invbesondcre ein Enurgator zugeteixt 

In einer ModifUcatton dei Herstellungtverfahreni 
WW nicht von ebem Polymeren auagegangen. aondcrn 
von Monomerea aus denen das Polymer dcr HQUsub^ ' 
ttaM gebUdet wird. Dabei winJ so gearbeitei daB ein lo 
Monomer in eincm Oder mchreren organiicten Ld^ 
suDgsnutceln gelOst und in 5-30 Teilen Wasser oder 
0,01 - 0.1 N SaVssaure ggf. untcr ZusaU von Bmulgato- 
ren Oder PurTersubrtahaeD bei eiher temperatur unter- 
halb dw Stedepunku des organischen LOauDgmUuela » 
emulgtert wird und dieser Emulsion eine 0^2%— 20%tge 
wUnge UtsuDg eines kwejten Monomeren oder ggf. die 
Lflsung einer pH-Wert erbObenden Substanz zu^eae* 
ben und ggf. getrbcknet wird. 

Bei einer abgeflnderten Arbeiuweise wW ein Mono* 20 
mer in .einem oder mehreren Gaablaseo enthaJtenden 
LbsungnnittelD ggf. oatcr Zuaatz von Emu^^ 
Pufferfiubnanaen gieldst und dieser LOsuog wird nf 
eine 0^-20%ige LOaung einee zwehton Monomeren 
Oder erne pH-Wcrt erhflhenda Substanz in geldster 25 
Oder gasfdmuger Form anigegeben tmd ggf. getrocknet. 

Ala erates Monomer wird Tberepbthaloyl- oder Seba* 
ooylchlorid oder CyanacryUaureester. als zwehes Mo- : 
nomcr L-Lysin udd aJs organlsches Ldsungsmittel bei- 
2v ^mI?^. ^Wethyl u BuUdica Dibaaa McUiylen- 30 
cUond Toluol Oder Cyclofaexan verwendeL 

Gemgfl einem weiteren Verfahren warden die Ultra* 
achaJIkontrastmittel dadurch hergestetlt dafl in einer 
'^ri^^'^*" vftflrigen Lfiiung eines Monomeren. die 
ggf. Zuaatze wie Emulgatoreo (0,01-3%) oder Quasie- 13 
nmlgatoren <0,1*5%) entfaftit, OublaieD erzeugt und 
danach eine qucrvemeuende Siibatanz und/oder ain 
Kealctionsatjarter zugeaetzt werden. 

Die Im voratehend beaduiebvnen Ultmeh flnvrt n- 
trastihiueiwerdeii lhabeaonderefUrdia 4* 
therapcutiicheVerfahraaverwendct 

Die ErRndung wird durdi folgende Beiapiale eriau- 
tert: 

Beispiell: 

aOO mg Polylactid werden in 4 ml Pur an und ml 
Qrdohexao gelait and dleae LOsuiig in 40 ml die 
0,l%iger Pluronic P 127.td8ung enthait. emulgiert, wo- 
bei die Temperatur wahrend dea EmuTgier^i uater 50 
13 c gebatten wird. Die Temperatur wird anachUe&end 
TO Verdampfimg dea org. LOiuagamftiels Umgaam cr. 
ftoht AnichlieBcDd wird die enutandene Suapension ae- 
friergetrocknet. ^ 



Beiapiel 2: 



300 mg a-CyanacrylMurebutyleater werden in 1 ml ' 
Fwim gelb^t und;die«e LOaung in 10 ml 0.1 N HCt die : 
m nuronteP127entfiglv«mulgitawobeidieT^^^ « 
ratw wahrend det Emulgierena umer IVC gebaJtwi' 
wird. NacA Abacfalufl der Pofymehaatioo wird di& ent- 
^tandeneSu^eiiaion gefriergecrocknet 

BeiapielS: 

200 mg vCy«„BcrybMurebuty(eaier werden in 0,4 ml 
laopren geteat und in 30 ml OiOt N HO, die 1% Pluronlc 



F6B enthait, emulgiert. wobe) die Temperatur wahrend 
des amdgiereni unter lO'C gehalten wird. Nach Ab- 
schluO der Polyzhcrisatioh wird die Suipention mit 0.1 N 
NaOH neutraliaicrt und mit NaCI iaotonis iert 

Beiapiel4: 

iLf?I!??*' *;9y^«7y'«*«'ebutylcJter werden in 0.4 ml 
Merhy lencWond gelOst und in 60 ml aoi N Ha die I % 

5«h^Siw.,lf7^S^'°'• JO'C gehalten wird 

ndiOi U^^n^r^^^^ ''^^ Suspension 

nut 0,1 N NaOH neutrabsiertaod mit NaO isotonisiert. 

Patentansprfiche 

1. Ultraschailkontrastmittcl bestehend aus Mikro- 
fi!^/"" K ^»°»»"»«"l>^«n polymeren HOIlSS- 
atana dadurch gekennaeiehnet. daB die HUlJsub- 
«eht polymeren MaieriaJ be- 

2, UJtraschallkontraatmitiel nach Anspruch I. da. 

^2?'**'?^"' Ortippevon Verbindun. 
gen ausgew&fait wtrd: 

Polymilchature 

P^fiy E-caprolacton 

C^lymere aua Polymilchsture und Pofygjykol- 

Oder Poly &caprolacton 
Polybydroxybuttersture 
Pofyhydroxyvaferiansilure 

^^pofymere aus Polyhydroxybuttcr- und vaierian- 

PoW-aminoifturen) wie t a PoIygluiaminUure 

Oder 

Polylyiin 

PolyaDcylcyanoacrylate 
Polydioxanon 

Polyamid wie z, B. aus L*Lyiin oder Polypeptiden 
una 

Tercpbthalagurc, Phthalsflure oder Sebacylcaure 

Polyacryldexcran 

Polyaerylatarke 

PoIyacryUaocbarid 

Po^aciylamid 

Polyuretban 

Polyester 

Poly(ortho)eater 

PolyaceftAj 

PolyaminotriaaoL 

X UlttaschaUkontrastmittel nach Anspruch Z da- 
dorch gekennaeiehnet da6 die Mikrcpartikel Oase 
um^oder nossigkeiten mit einem Siedepunkt unter 
,60 C m freler oder gebundeoer Form eingeschtos- 
aenenthalten. 

4. Ultraschallkontrastmittel nach mindeatena etnem 
der AnsprCche 1 -3. dadurch gekennaeiehnet. dafi 

v^IhS^J? l^fV StickstoflC Edelgaac, Wmervtoff, 
Mhlendioxtd, Ammohiak oder Saueratoff verwen- 
det werden. 

5. Ultraachallkontraatmittcl nach mindestens einem 
der Ansprflche t -4^ dadurch gekennzeichnct daB 
die emgeschlossenen FlOasigkeiten aus der Gmppe 
l.l Dichlorethylen *^ 
3Methyl2Buten 

Itopropylchlorid 
2Met)^IlJBut3idien 
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2 Butifi 

2MetliyllButen 
OlbromidiDuonnethan 
Puran 

3 Methyl IButen 
Zsopeotan 
Diecbytethar 
UDimeOqdl Butin 
Dimethylaminoacetoa 
Propyteiundd 
N-Etliylinethylainin 
BrommetbAn 
N-BtfayldimenthyUfiiiD 
MeUvlenchlorid 
Penun 
Cydopenlan 
23-Pent»dien 
Cyclopenten 
•utgetrtfahwerden. 

6... Verfohrcn zur. HersteOiing von Ultraschallkon- » 
trastmhteth nach mmdesums ei&em der Ansprli- 
cbe ] dadurcfa gekamzeicfuiet daB do Polymer 
odor Copolymer ia einein oder inehrBrnv mft Was^ 

niche miscbbareii. orginUchen 
geWst und anscfaUeOead ggf. nach Ztisatz ernes wei- js 
tereo L&tongmitttAs in Wasser emulgiert wardab ' 
und die erhaltene Embfabo anschlieBend mtriert 
ggL ^trbcknet wird. 

7. Verfahren zur HersteUung von UUnscballkon- 
trastmhteln nach inindesteos etnem der AnsprQ- so 
^ * <J«<lunA gekennzeichnet daB em Folymcr 
Oder Copolymtr in einam oder mehreren, Oasbla- 
sen vntbaltendea Ldsnngsmittel gelflst und an- 
acblieOend ggf. nach Zuntz eines weiteren L6- 
sunpminels oder ernes weiterenPolynerakaiuge- 35 
fm Oder Jo Wass«r emulgiert und die erbslteoe 
Suspension oder Bmulaion anschlieBend ftltriert 
ffgr.getroctmet wird. 

a Verfahren nach Anspnich « oder 7. dadurch ge- 
kennzeichnet. daB ata Polymer ein PoJymer son. 40 
Anspnich 2 venvendet wird. 
9. Verfahren nacb mindestcm emem der AnsprB* 
cbe 67*8. dadurch gekennzetehnet, daB ab LB- 
sungsmittd Finn. Pentan Aceton. Dioxan. Ethyl- 
acctat, piXytpL MethyJeachlorid. Cydohexen oder 45 
n«Hexan oder ein daraus bestehendes LOsungnnit- 
tefgemitdi vemreadet wird. 
. ^5 ^^^^^ ">ch Riindestcns einein der Anaprtl- 
cbe 6—9. dadurch gekcnnzdchnet daB der Emul- 
sionefin&nulgatorzugeaetztwiid so 
11* Verfahren zur HenteUung von Uhraaeballkon- 
. trasunittelri ooch miiideatbns einem der AnsprO- 
Che l -l dadurch gekennzeichnet daB ein Mono- 
mer m einero oder mehrcren organisehen, LOsuoga- 

Jm?*^/S^iS"^^ " Wawc' o<ter 55 

.q.pi-0,1 N Salzsaure ggf. unter Zusatr von EmuU 
gatoren odar Puffersiibstanzeh bd ctner Tempera- 
tur unterhalb des Siedepunfcts dcs organiscfaeo 
^^^^It^^SP^^ wird und dieaer Eoiuision 
erne 02^ -20%igc wflBrige UsuQg ernes zwdten ao 
Monomeren jjder ggf. die LBsung dner pH-Wert 
erhObenden Suhstanz ziig^ben und ggl getrock- 
nct winl 

^ - _y^^ ^ jgur HanEteUung von Ultraschallkon- 
trastiulitefai; nach mbidestens dnfsm der AnsprO- 65 

gekennzctehnct, daB dn Mono- 
mar in emem Oder mehrcren Oublasen enthalten- 
dan lAungsmtttdn ggf. unter Zusatz von EnuOga- 
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toren oderPuiTersubstanzen gddst wird and diaser 
Usung CTf. dne <U%-20%ige Ldsung etnes 
zwdten Monomeren Oder eine pH-Wert erhBhen- 
de Substanz ui gdOster oder gasfOrmiger Form au- 
gegeben und g^ getracknet werdeo. 

IX Vcrfal^en nach Anspruch It, dwlurcb gckenn- 
zeichne^ daB als entes Monomer Therepbthaloyl- 
odcr Sebaooylchlorid Oder CyanaayUaureetter, da 
zweftes Monomer L-Lysm und da omnischea LA. 
aungfputtd 2^MethyJ 13 Bataifien. Metbyleachla. 
rid Toluol Djoxan oder Cydohexan verwendet 
Wird. 

H, Verfdiren nach mtndetteas emem der AiisprQ- 
h V* J* <^adurdi gekennzeichne^ daB das 

£n4>rodukt rdn gemahten winL 
13: Verfahren zur HexatdJuog von Ultraschallkon- 
trasttnittd nach mindestens emem der Ansprfl- 
^^^-t^'^'^'^J^^^^^^nMo^obM dafi in ciner 
W-ip%igen wifirigen L03ungeinea Moaoineren. 
die ggf. ZuBfttte win Emulgatoren (Ol01^S%) oder 
Quarienaulgatoren (0.1 -5%) emhUt, GubJaaen cr- 
zeugt und danach dne quervemetzende Substanz 
und/oder em Reaktionwtartcr mgesetzt werden. 
J6. yerwendungder UltraschalUumtrastmittd nach 
mMeatens dnem der An^irtlche 1-5 for diagno- 
attache Oder tfaerapeutische Verfahrea 
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Description 



The Invention concerns micro particles according 
to the concept of patent claim 1 . and procedures 
for their manufacture. 

It is known that through peripheral injection of 
solutions which contain small gas bubbles cardiac 
echo-contrast can be produced (Roelandt J. 
Ultrasonic Med Biol 8.471-492. 1982). These gas 
bubbles are contained in physiologically 
comparable solutions, e.g.. by shaking, as well as 
agitation, or by addition of the carbon dioxide. 
However, they are not standardized with regard to 
amount and size and can be only inadequately 
reproduced. Also, they are as a rule not stabilized 
so that their life span is short. Their average 
diameter is generally greater than the size of 
erythrocytes, so that no lung capillary passage is 
possible in continuous contrasting of organs such 
as the left heart, liver, kklney or spleen. And 
beyond that they are not suitable for quantification 
since the ultra-sound echo generated by them are 
compounded from several . not to be separated 
from each other, processes such as bubble 
formation, coalescence and dissolution. Therefore, 
it is. e.g., not possible to obtain images in the transit 
time with the help of this ultrasonic contrast agent 
by measuring the contrast cycle in the myocardium 
. Moreover, contrast agents are necessarily subject 
to those non-kinetically suifable scattering bodies. 

In EP A2 01 31 540 is described Vt\e stabilization 
of gas bubbles by sugar. With it the reproducibility 
and homogeneity of the contrast effect indeed is 
improved , lung passage, however, 



did not endure these bubbles. 

In EP A2 01 22 624 and 01 23 235 is described 
that the gas bubble stabilization effect of sugar, 
sugar-alcohol and salts is increased by the addition 
of tonsWs?? A lung capillary currency and the 
possibility for imaging of the vascular arterial 
branches and various organs such as the liver and 
spleen is provided by these ultrasonic contrast 
agents. The contrast effect in it. however, is limited 
to the vascular lumen since the bubbles are not 
absorbed by the cell tissue. 

None of the better known ultra-sonic contrast 
agents remain very long unaltered in the body. 
Therefore, an organ image with sufficient signal 
intensity, after i.v. administration or quantifying, by 
selective enrichment, at present, is not possible. 

Capsulation of gases ,as for example air. as ultra- 
sonic contrast agents is described in EP A2 02 24 
934. The shell material used here is consists of 
protein, in particular human serum-albumin with 
known allergenic characteristics to which cytotoxic 
effects could be added by denaturing. 

The basic task of the invention is to create micro- 
particles which, besides exhibiting determinable 
and reproducible volumes of a considerably longer 
life span ttian those previously known, can be 
strengttiened intria cellularty in ttie RES (reticula- 
endottielial system) and. ttiereby, also in ttie liver 
and spleen. 

This task is achieved, according to the invention, 
by micro particles which possesses a shell 
substance of biodegradable synthetic material. 
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The synthetic polymer material is selected from 
the following group: 
polylactic acid, 
poly-e-caprolactone 

copolymers of polylactic acid and polyglycolic acid 

or poly-e-caprolactone 

polyhydroxybutyric add 

polyhydroxyvaleric acid 

copolymers of polyhydroxybutyric acid and 

polyhydroxyvaleric acid 

poly(amino acids) as e.g. polyglutamic acid or 
polylysine 

polyalkylcyanoacryiate 
polydioxanone 

polyamide as e.g. of L-tysine or polypeptides and 

terephthalic acid, phthalic acid or sebacic acid 

polyacryldextrane 

polyacrylstarch 

polysaccharide 

polyacrytamide 

polyurethane 

polyester 

poly(ortho)ester 

polyacetal 

poiyaminotriazole. 

Advantageously, the micro particles contain 
gases and/or liquids with a boiling point below 60°C 
in the free or combined form. 

Preferable. Air, nitrogen, inert gases, hydrogen, 
carbon dioxide, ammonia, oxygen are used as the 
gases. 

As includable liquids, preferably, are the liquids 
selected from the following group: 
1,1-dichloroethylene. 
2-methyl-2-butene, 



isopropyl chloride, 
2-methyl-1 .3-butadiene. 
2-butyne, 

2- methyl-1-butene, 
dibromo-difluoro-methane. 
furan, 

3- methyl-1-butene. 
^opentane, 
diethyl ether. 
3.3-dimethyl-1-butyne. 
dimethylaminoacetone, 
propylene oxide, 
N-ethylmethylamine, 
bromomethane, 
N-ethyldimethylamine, 

« 

methylene chloride. 

pentane, 

cyclopentane, 

2,3-pentadiene, 

cyclopentene 

A correspondingly advantageous procedure for 
manufacturing the ultrasonic contrast means 
according to the invention exists thereby, in that a 
polymer or copolymer is dissolved in one or more 
organic solvents, immiscible in water, and then 
after addition of another soh/ent, are emulsified in 
water and the obtained emulsion is filtered 
accordingly, then dried . 

An alternative procedure exists thereby, in a 
polymer or copolymer is dissolved in one or more 
organic solvents, immiscible in water, which contain 
gas bubbles and then, after addition of another 
solvent or another polymer, are precipitated or 
emulsified, accordingly, in water and the 
respective suspension or emulsion obtained is 
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filtered, then dried . 
Advantageously, the products obtained are finely 

ground. 

In this procedure furan. pentane. acetone, 
dioxane. ethyl acetate, p-xylol, methylene chloride, 
cyclohexane or n-hexane or solvent mixture of 
them are used the solvent. An emulsifier produces 
the corresponding emulsion. 

In another variation of the manufacturing process, 
not from a polymer, but from a monomer starting 
point, the polymer of the shell substance is formed 
from it. Thereby, it is such that a monomer is 
dissolved in one or more organic solvents and 
emulsified in 5 -30 parts of water or 0.01 -0.1 N 
hydrochloric add against the addition of emulsifiers 
or buffer substances at a temperature below the 
boiling point of the organic solvent and to this 
emulsion is addied a 0.2 - 20% aqueous solution 
against a second monomer or a higher pH value 
substance and then dried. 

In another mode of operation, a monomer is 
dissolved in one or more gas bubble containing 
liquids against the addition of emulsifiers or buffer 
substances and this solution is added against a 0.2 
- 20% solution of a second monomer or a higher 
pH value substance in solution or gaseous form 
and then dried. 

TerephthaloyI or sabecoyi chloride or cyanacrylic 
add ester is used as the first monomer. L-lysine as 
the second monomer and by way of example 2- 
methyl-1 ,3-butadiene, dioxane. methylene chloride, 
toluol or cyclohexane as the organic solvent. 

According to another procedure the ultrasonic 
contrast means are manufactured thereby in that in 
a 0.5 - 1 0% aqueous solution of a monomer , which 
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then contains additives such as emulsifiers (0.01 - 
5%) or quasi-emulsifiers (0.1 -5%), generates gas 
bubbles and then a cross-linked substance and/or 
reaction initiator are added. 

The above described ultrasonic contrast means 
could be used both for diagnostic or therapeutic 
procedures. 

The invention is explained by means of the 
-following examples: 

Example 1 : 

500 mg polylactide were dissolved in 4 ml of 
furan and 0.6 ml cyclohexane and 40 ml of this 
-solution, which contained in a 0.1% Pluronic® 
solution at 127 was emulsified, whereby the 
temperature during emulsification was kept under 
15X. The temperature, accordingly, was raised 
gradually to evaporate the organic soh^ent. In 
addition, the existing suspension is freeze-dried. 

Example 2: 

300 mg a-cyanoacrylic add butyl ester were 
dissolved in 1 ml of furan and this solution is 
emulsified in 10 ml 0.1 N hydrochloric acid , which 
contains 1% Pluronic®F° 127, whereby the 
temperature during emulsification was kept under 
i5X. After completion of polymerization, the 
existing suspension is freeze-dried. 

Example 3: 

200 mg a-cyanoacrylic add butyl ester were 
dissoh^ed in 0.4 ml of isoprene and emulsified in 30 
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ml 0.01 N hydrochloric acid . which contains 1% 
Pluronic® F° 1 27. whereby the temperature during 
emulslfication was kept under 1 0X. After 
completion of polymerization the suspension is 
neutralized with 0.1 N NaOH and isolated with 
NaCI. 

Example 4: 

400 mg a-cyanoacrylic acid butyl ester were 
dissolved in 0.4 ml of methylene chloride and 
emulsified in 30 ml 0,01 N hydrochloric acid . which 
contains 1% Pluronic(©F" 127. whereby the 
temperature during emulsification was kept under 
lO^C. After coinpletion of polymerization the 
suspension is neutralized with 0.1 N NaOH and 
isolated with NaCI. 

Patent Claims 

1 . Ultrasonic contrast agents consisting of 
micro particles of a bio-degradable polymer 
shell substance thereby characterized in that 
the shell substance is made of synthetic 
polymer material . 

2. Ultrasonic contrast agents according to 
claim 1 , thereby characterized in that the 
synthetic polymer material is selected from the 
following group of compounds: 

polylactic acid, 
poly-e-caprolactone 

copolymers of polylactic acid and polyglycolic 
add or poly-e-caprolactone 
polyhydroxybutyric acid 
potyhydroxyvaleric add 
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copolymers of polyhydroxybutyric acid and 

polyhydroxyvaleric acid 

poly(amino acids) such as. e.g. polyglutamic 

acid or polylysine 

polyalkylcyanoacrylate 

polydioxanone 

polyamide such as. e.g.. of L-lysine or 
polypeptides 
and 

terephthalic add, phthalic add or sebadc acid 
polyacryldextrane 
polyacrylstarch 
polysaccharide 
polyacrylamide 
polyurethane 
polyester 
poly(ortho)ester 
polyacetal 
polyaminotriazole 

3. Ultrasonic contrast agents according to 
claim 2. thereby characterized in that the micro 
particles contain gases and/or IkiuWs in free or 
combined form with a boiling point below 60X 

4. Ultrasonic contrast agents according to at 
least one of the claims 1-3. thereby 
characterized in that used as gases are air. 
nitrogen, inert gases, oxygen, carbon dioxide, 
hydrogen, ammonia, or hydrogen. 

5. Ultrasonic contrast agents according to at 
least one of the claims 1 - 4. thereby 
characterized in that the micro partide liquids 
are selected from the group 
l.l^ichloroethylene 
2-methyt-2-butene 
isopropyl chloride 
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2-methyl-1 ,3-butadiene 
2-butyne 

2-mettiyl-1-butene 
dibromo-difluoro-methane 

furan 

3.methyl-1-butene 

isopentane 

diethyl ether 

3,3-dimethyl-1-butyne 

dimethylaminoacetone 

propylene oxide 

N-ethylmethylamine 

bromomethane 

N-ethyldimethylamine 

methylene chloride 

pentane 

cyclopentane 

2.3-pentadiene 

cyclopentene 

6. Procedures for the manufacture of 
ultrasonic contrast agents according to at least 
one of the claims 1-5 . thereby characterized in 
that a polymer or copolymer is dissolved in one 
or more organic solvents Immiscible in water 
and then is emulsified in water after adding 
another soWent and then the emulsion content 
Is filtered, then dried. 

7. Procedures for the manufacture of 
ultrasonic contrast agents according to at least 
one of the claims 1-5 . thereby characterized in 
that a polymer or copolymer is dissoh^ed in one 
or more organic solvents immiscible in water, 
containing gas bubbles and then, after adding 
another solvent or another polymer, 
precipitates or emulsifies in water and then the 
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suspension or emulsion content is filtered, then 
dried. 

8. Procedures according claim 6 or 7. thereby 
characterized in that a mixture of polymers 
from claim 2 is used as the polymer. 

9. Procedures according to at least one of the 
claims 6 - 8. thereby characterized in that 
furan. pentane. acetone, dioxane. ethyl 
acetate, p-xylol, methylene chloride, 
cyclohexane or n-hexane or a solvent mixture 
of them is used as the solvent. 

1 0. Procedures according to claim 6-9. 
thereby characterized in that an emulsfier is 
added to the emulsion. 

1 1 . Procedures for the manufacture of 
ultrasonic contrast agents according to at least 

-one of the claims 1 -5 thereby characterized in 
that a monomer is dissolved in one or more 
organic solvents and in 5 - 30 parts water or 
0.01 - 0.1 N hydrochloric acid then with the 
addition of emulsifiers and buffer substances is 
emulsified at a temperature below half of the 
boiling point of the organic solvents and this 
emulsion is added to a 0.2% - 20% aqueous 
-solution of a second monomer or else the 
solution of a higher pH substance and then 
dried. 

12. Procedures for the manufacture of 
ultrasonic contrast agents according to at least 
one of the claims 1 - 5 thereby characterized in 
that a monomer is dissolved in one or more 
gas bubble containing fluids then under the 
addition of an emulsifier or buffer substance 
and this solution is added to a 0.2% - 20% 
solution of a second monomer or a higher pH 



, -..ta-t ftM^ Bmm UffT • f A 1»1«-M14 USA • (211) 772-1t20 • fmi («•) T7J-1»» 



OS 38 03 



substance in solution or gas form and then 
dried. 

13. Procedures according to 11 thereby 
characterized in that terephthaloyi or sebacoyi 
chloride or cyanacrylic add ester is used as 
the first monomer; L-tysine as the second 
monomer and 2-methyl-1 >butadiene, 
methylene chloride, toluol, dioxane or 
cyclohexane as the organic solvent. 

14. Procedures according to at least one of the 
claims 6. 7, 11, 12, thereby characterized in 
that the end product is finely ground up. 
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1 5. Procedures for the manufacture of 
ultrasonic contrast agents according to one of 
the claims 1 - 5 thereby characterized in that in 
a 0.5 - 10% aqueous solution of a monomer,' 
which contains additives such as emulsifiers 
(0.01 - 5%) or quasi-emulsifiers (0.1 -5%), are 
produced bubbles and then a cross-linking 
substance and/or a reaction initiator is added. 

1 6. Use of ultrasonic contrast agents 
according to any of the claims 1 - 5 for 
diagnostic and therapeutic procedures. 
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